Despite critical roles for cholesterol endocytosis in
to GFP ( Figure 1D ). Consistently, ARA6-GFP and GFP fusions of two other Rab5 homologs (ARA7 and RHA1) animals, knowledge about plant sterol trafficking remains restricted to biosynthetic transport. Plant sterol partially colabeled with filipin-sterol fluorescence in protoplasts (data not shown), and this colocalization pattern biosynthesis has been extensively characterized by biochemical approaches [22] that also revealed biosynis reminiscent of filipin-cholesterol colocalization with Rab5-GFP in animal cells [8] . Our results demonstrate thetic transport from the ER via the Golgi toward the PM, where sterols accumulate at steady state [23] . BFA that Arabidopsis sterols are abundant in the PM and may also localize to the trans-Golgi. Furthermore, they is generally considered to act as an inhibitor of secretion in plants [24] and has been suggested to interfere with reveal ARA6-positive early endosomes as novel sterolenriched compartments in plants. biosynthetic sterol trafficking at the Golgi in leek seedlings [23] .
Here 
Actin-Dependent Early Endocytic Sterol Trafficking
To elucidate cytoskeletal requirements of endocytic sterol trafficking, we examined the effects of actin and tubulin inhibitors on subcellular sterol distributions. Application of the tubulin-depolymerizing drugs oryzalin or FM4-64), indicating that cytD treatment causes agglomeration or partial fusion of early endosomes and the Golgi. These results suggest that, similar to transport of Golgi stacks [26] , trafficking of sterol-enriched early endosomes requires the actin cytoskeleton.
Actin-Dependent Sterol Redistribution from Endosomes
We investigated whether sterols can redistribute from endosomal aggregates. To this end, we examined the reversibility of sterol accumulation after inhibitor treatment and found that the effects of even prolonged incubation with either cytD or BFA were reversible after drug wash out (Figures 6A-6E) . Application of cytD after BFA treatment and wash out inhibited sterol redistribution from BFA compartments ( Figure 6F ), and this inhibition suggests that sterol redistribution from endosomes requires the actin cytoskeleton. We further studied the actin dependence of endocytic sterol trafficking by analyzing sterol distributions in deformed root hairs 1 (der1) mutants defective in the ACTIN2 (ACT2) gene [33] . der1 mutants represent partial loss-of-function act2 alleles that display root epidermal polarity defects [33] . In der1 alleles, sterol distribution and FM4-64 internalization appeared normal (data not shown). By contrast, all three der1 alleles were hypersensitive to treatment with 10 M BFA for 30 min. BFA induced formation of 2-4 large sterol-positive compartments in der1 mutants (Figures 6H and 6J ; data not shown for der1-3) that are clearly distinct from the higher number of small punctate structures in BFA-treated wild-type cells (Figures 6G and 6I) . Similarly, BFA differ- 
